Status epilepticus (SE) is a serious, potentially life-threatening condition. The outcome of SE is variable, while some patients may present neurological deficits, others recover without sequellae. The reasons for these different outcomes are not fully understood, but some prognostic factors have been identified, such as the age, the clinical type of SE, a previous history of epilepsy, the etiology, and the delay of treatment onset [1] [2] [3] .
Despite being an important stage in the treatment, there have been very few studies on the various management options when patients are admitted in intensive care.
In this retrospective study, Valeras et al. compared the management and outcome of 168 cases of SE admitted to either a neurological intensive care unit (NICU) (27 %) or a medical intensive care unit (MICU) (73 %) in the same tertiary care hospital. The authors did not find a significant difference in terms of length of hospital stay, mortality, or outcome at discharge. This finding remained after adjustment for confounding factors. However, on admission, there were significant differences between the patient groups. Stroke accounted for 39 % and toxic and metabolic etiologies for 11 % of cases in the NICU group compared to 12 and 21 %, respectively, in the MICU group. The APACHE-II severity score at admission was higher in the MICU group than in the NICU group (17.5 vs. 13.4), as was consciousness impairment (48 vs. 22 %). There was no significant difference in terms of mortality, even if a trend to decreased mortality existed in NICU (4 % in the NICU group; 8 % in the MICU group) and no difference in outcome according to Rankin score. Regarding the management modalities, the only significant difference related to continuous EEG monitoring, performed in 85 % of cases in NICU compared to 30 % in MICU. The higher rate of intubation in MICU (72 %, compared to 48 % in NICU) was partially correlated with consciousness impairment.
Should one therefore conclude from this study that there is no benefit to be gained from specialist intensive care in the management of SE, in contrast to what has been demonstrated in other acute neurological pathologies [4, 5] ?
We are convinced that some SEs may benefit from a neurological ICU, even if the study of Varelas et al. failed to demonstrate any superiority. The main reason of this failure lies in the heterogeneity of SE, which makes it difficult to properly analyze prognostic factors.
The etiology of the SE is itself a major prognostic factor [3] . In the case of acute brain injury, the prognosis is principally that of the underlying cause, even if the SE can be an aggravating factor. Apart from these acute symptomatic SEs, many SEs are a severe epileptic manifestation arising from a scar or chronic brain lesion, in patients who are often already on antiepileptic medication. In these remote symptomatic cases, the prognosis is far better [6] and is directly related to the SE and its management. The significant differences in etiologies between the two groups, in the Varelas study, may well have blurred the impact of specialized management.
The type of seizures, namely whether they are convulsive or non-convulsive, partial or generalized, will also have an impact on the prognosis. Generalized convulsive SEs are associated with numerous extracerebral factors having a worsening effect on neuronal metabolism [7] . In the other clinical types of SE, the excito-toxicity related to continuous discharges is variable, depending on many factors: some are unknown; others can be related to the brain structures involved or the existence or not of a previous history of epilepsy [8] .
What is the place and expected benefits of a specialized unit to manage SE?
(1) Dispatching SE to NICU or MICU can be based on the type and severity of the status. In the majority of cases, SE stops after the first dose of benzodiazepines and invasive intensive care is not required [9, 10] . In the case of refractory SE, namely when seizures did not respond to two antiepileptic drugs, most patients will have been placed under general anesthetic and mechanical ventilation. NICU is associated to better chart documentation, and seizures description appears as being fundamental to both interpret EEG findings but also choose the best antiepileptic drug. The management of general anesthesia is poorly defined, and the clinician has to balance the risk of a recurrence of seizures with the potential complications associated with prolonging sedation and mechanical ventilation [11, 12, 13] . In NICU, the use and duration of anesthesia may be limited, notably to treat partial seizures. During the withdrawal of anesthetic agents, isolated epileptic seizures may occur, especially if the SE lasted for a long period; it is important to deal with these short seizures appropriately, moving from the management of SE to the management of epilepsy, which requires a different approach. This step requires the experience of neurointensivists, neurologists, and epileptologists used to dealing with forms of epilepsy other than SE. Continuous EEG monitoring allows early detection of seizures recurrence, and real-time anesthetic medication adjustment. This type of monitoring is principally available in NICU, where the medical and paramedical staff is experienced in its use. This also involves a close collaboration with the neurophysiological staff. However, data on the usefulness of cEEG are still lacking in SE [14] . In comatose patients, the EEG can be difficult to interpret and diagnostic errors are common. EEG recordings in the case of severe encephalopathies or brain injuries show grapho-elements (PLEDs, triphasic potentials) that can be wrongly interpreted as resulting from SE, leading to an unwarranted increase of sedation. We therefore reported the observation of 10 patients referred to our NICU as refractory nonconvulsive status, whose final diagnosis was sporadic Creutzfeldt-Jakob disease with EEG features mimicking a status [15] . In particular, the test using intravenous injection of a benzodiazepine is suggestive of an epileptic origin only if both clinical and EEG symptoms improve. The combined expertise of a clinical neurologist trained in epileptology and an electrophysiologist trained in intensive care recordings is essential to establish the correct diagnosis. Less common etiologies of SE can be difficult to diagnose and may pose therapeutic problems. SE can be a complication in many congenital epileptic diseases, like Dravet syndrome; the clinical semiology, EEG and treatment are very different, and epileptologist's expertise is crucial [16] . It is important to be aware not to use aggressive treatment in the form of general anesthesia for myoclonic SEs, which may have a spontaneously favorable course, and to suspect a mitochondrial disease, which would contraindicate the use of sodium valproate [17] . Similarly, tonic SE, as observed in the Lennox-Gastaut syndrome can be worsened by benzodiazepine. SE is a classic complication of infectious or inflammatory encephalitis. Early etiological diagnosis is difficult in some rare cases and requires a specialized team, aware of the newly described syndromes related to antibodies against neuropils [18] . The ability to distinguish clonic movements of epileptic origin from other abnormal involuntary movements of brainstem or basal ganglia origin, such as those seen in anti-NMDAr encephalitis, is of paramount importance for the therapeutic management [19] . The rapid introduction of corticosteroid or immunomodulatory drugs, without waiting for confirmation of the etiology, requires experience of these pathologies. Further studies are now needed to determine the most suitable management modalities for SE patients on arrival in intensive care, especially in term of depth and duration of general anesthesia. NICU management could enable easier research on SE.
As recently discussed during the 4th Colloquium on Status Epilepticus, held in Salzburg, SE regroups heterogeneous conditions, requiring a precise, positive, and syndromic diagnosis, based on clinical, EEG, and imaging features. Their management must be tailored to the specific entities. The challenge for the NICU in the next few years will be the identification of SEs requiring aggressive management, and those for which such aggressive strategy must be avoided.
